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ABSTRACTS

Mary Ann Strand & Donald W. Roberts

Anderson, J. F. & Ringo, S. L. (1969). Entomophthora aguatica sp. n. infecting larvae and
pupae of floodwater mosquitoes. J. Invertebr. Pathol., 13: 386-393.

E. aguatica is a pathogen of larvae and pupae of Aedes canadensis and the larvae of
Culiseta morsitans in woodland pools in Connecticut. No external changes are apparent
in infected 4th instar larvae, although some changes in activity occur in larvae with
extensive infections. Pupae killed by the fungus are identifiable by a white mat of
conidiophores. Hyphal bodies are usually found in the parietal layer of the fat body,
hemocoel, and nervous system.

Ba6inskij, P. E. (1926). K biologii li6inok komarov anofeles i kuleks v svjazi s metodom
biologi6eskogo analiza Kol'kvica-Marssona i opytami zara2enija licinok sporami plesnej.
Gig. i Epidem., 5(4): 38-44. (Rev. appl. Ent. B, 15: 153.)

Braun, A. (1855). Algarum unicellularium genera nova et minus cognita, Leipzig, Engelmann,
111 pp.

Brown, E. S. (1949). Vorticellids (Protozoa: Ciliophora) epibiotic on larvae of the genus
Aedes (Dipt., Culicidae). Ent. mth. Mag., 85: 31-34.

Brumpt, E. (1941). Les entomophthor6es parasites des moustiques. Ann. Parasit. hum. comp.,
18: 112-144. (Rev. appl. Ent. B, 30: 151.)

Chapman, H. C. et al. (1969). A two-year survey of pathogens and parasites of Culicidae,
Chaoboridae, and Ceratopogonidae in Louisiana. Proc. N. J. Mosq. Exterm. Assoc., 56:
203-212.

Female adult Aedes sollicitans with many basidiomycete spores in their abdomens were
found during the survey. They apparently acquire this fungus when feeding on exudates
from Spartina spartinae plants. Identical fungal colonies have been isolated from the
mosquitos and the exudate. The effect of this fungus on the mosquitos is not known.

Chapman, H. C. et al. (1967). Pathogens and parasites in Louisiana Culicidae and
Chaoboridae. Proc. 54th Ann. Meet. N. J. Mosq. Exterm. Assoc. Atlantic City, March 15-17,pp.54-60

Dissections of adult female mosquitos revealed 8.9 x 3.7 ji spores present as white
opaque masses in their abdomens. Four mosquito species were involved, Aedes
sollicitans, Culiseta inornata, Mansonia perturbans, and Psorophora confinnis. Inci-
dence in Ae. sollicitans averaged 25% during one 2-month period. The identity of the
fungus was unknown, but it is suspected to be a Basidiomycete. Its effect on the
mosquito was unknown.

Charles, V. K. (1939). Notes on entomogenous fungi. Plant. Dis. Reptr., 23: 340.
(Rev. appl. Ent. B, 28: 237.)

Chorine, V. & Baranoff, N. (1929). Sur deux champignons parasites d'Anopheles maculipennis
Mg. C. R. Soc. Biol. (Paris), 101: 1025-1026. (Rev. appl. Ent. B, 17: 247.)

Christophers, S. R. (1952). The recorded parasites of mosquitos. Riv. Parassit., 13:
21-28.
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Clark, T. B. et al. (1967). Experiments on the biological control of mosquitoes with the
fungus Beauveria bassiana (Bals.) Vuill. Proc. Calif. Mosq. Control Assoc., 35: 99.

See Clark et al. (1968).

Clark, T. B. et al. (1968). Field and laboratory studies on the pathogenicity of the fungus
Beauveria bassiana to three genera of mosquitoes. J. Invertebr. Pathol., 11: 1-7.

The susceptibility of Culex tarsalis, C. pipiens, Anopheles albimanus, Aedes aegypti,
Ae. sierrensis, and Ae. nigromaculis to B. bassiana was tested. In field tests,
conidial dust applied to the surface of the water was the most effective method for
killing larvae. When applied at 3 lb./acre, 70-95% of the C. pipiens larvae died.
Aedes spp. larvae were not susceptible in the field tests; however, adults of all
species were susceptible in the laboratory. Eggs exposed to conidia hatched normally.

Clark, T. B. et al. (1963). Axenic culture of two trichomycetes from California mosquitoes.
Nature, 197: 208-209.

Rubetella sp. and R. culicis were found inhabiting the rectum of mosquito larvae.
Axenic culture was successfully accomplished using blood agar medium. Mosquitos were
readily infected by exposing them to older cultures with conidia forming thalli.

Clark, T. B. et al. (1966). Pythium sp. (Phycomycetes: Phythiales) pathogenic to mosquito
larvae. J. Invertebr. Pathol., 8: 351-354.

Motile zoospores of Pythium, the only infective stage, exhibited strongly positive
chemotactic response to wounds of Aedes sierrensis larvae, but were apparently in-
capable of penetrating normal cuticle. Thus, wide variation of mortality rates in
laboratory tests was a function of harshness of treatment and to zoospore concentration.

Coluzzi, M. (1966). Experimental infections with Rubetella fungi in Anopheles gambiae and
other mosquitoes. Proc. 1st Int. Congr. Parasitol. (Rome), 1: 592-593.

Second instar larvae of laboratory colonies of Culex pipiens, Aedes aegypti, and
Anopheles gambiae were exposed to 4th instar skins of larvae infected with Rubetella
(inopinata?). Ninety-three to 100% of the prepupae became infected. No changes of
vitality of C. pipiens and Ae. aegypti were observed. Twenty-seven per cent. (range =
12-87%) of the A. gambiae died. Death was the result of occlusion of the rectal
ampulla.

Couch, J. N. (1935). A new saprophytic species of Lagenidium, with notes on other forms.
Mycologia, 27: 376-387.

Couch, J. N. (1960). Some fungal parasites of mosquitoes. In [Proceedings of a conference
on th]e Biological control of insects of medical importance, Washington, D.C., American
Institute of Biological Sciences, pp. 35-48.

Couch, J. N. & Romney, S. V. (1973). Sexual reproduction in Lagenidium giganteum.
Mycologia, 65: 250-252.

The description of L. giganteum is emended in light of more complete knowledge of the
life cycle. Nine strains of Lagenidium from the United States and India were examined
and all were determined to be L. giganteum. Larvae of 11 mosquito species were sus-
ceptible to L. giganteum in the laboratory.
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Couch, J. N. et al. (1974). New fungus which attacks mosquitoes and related Diptera.
Mycologia, 66(2): 374-379.

Culicinomyces clavosporus, a new genus and species, is described from Anopheles quadri-
maculatus. The infections were discovered in a laboratory colony reared with lake water
from North Carolina. The fungus is culturable on a wide variety of artificial media.
All larval stages are susceptible. Infection probably starts by the ingestion of conidia
and death usually occurs within 60 hours after exposure. Infection experiments revealed
the susceptibility of 10 other species of mosquitos.

Dy6, L. (1905). Les parasites des culicides. Arch. Parasit. (Paris), 9: 5-77.

Dyl'ko, M. I. (1971). Tests of the suitability of entobacterin and beauverin for the bio-
logical control of mosquito larvae. Minsk Belaruskaya Akad. Navuk Vesti Ser. Biyalagichnykh
Navuk, 4: 85-89. (Bull. Acad. Sci. Byelorussian SSR, Biol. Sci. Ser., 4: 85-89.)

Dosages of 1.2 x 108 and 2.4 x 108 Beauveria bassiana conidia per ml totally prevented
production of adults from Culex apicalis and C. exilis larvae.

Fresenius, G. (1856). Notiz, Insekten-Pilze betreffend. Bot. Ztg. 14: 882-883.

Galli-Valerio, B. & Rochaz de Jongh, J. (1905-6). Uber die Wirkung von Aspergillus niger
und A. glaucus auf die Larven von Culex und Anopheles. Zbl. Bakt., I. Abt. Orig., 38: 174-
177; 40: 630.

Gol'berg, A. M. (1969). The finding of entomophthoraceous fungi on mosquitoes (Family
Culicidae) and midges (Family Ceratopogonidae). Med. Parazitol. Parazit. Bolezni, 38(1):
21-23. (R, e).

Entomophthora conglomerata and an unnamed Entomophthora sp. were found infecting Culex
pipiens pipiens adults in filtration fields near Moscow. The maximum infection rate
was 95% and it occurred in late July-early August.

Gol'berg, A. M. (1970a). fExperimental infection of mosquitoes of the family Culicidae with
Entomophthora. Communication I. Species specificity of the fungus Entomophthora spj7
Med. Parazitol. Parazit. Bolezni, 39(4): 472-478.

Culex pipiens adults were frequently found infected by Entomophthora near Moscow.
Experimental infection of the mosquitos was successful. After testing a number of
mosquito species, including Aedes dorsalis, A. aegypti, Anopheles maculipennis messiae,
A. m. atroparvus, the Entomophthora proved to be specific for Culex pipiens.

Gol'berg, A. M. (1970b). Experimental infection of mosquitoes of the family Culicidae with
Entomophthora. Communication II. Susceptibility to entomophthorosis of preimaginal stages
and adults Culex pipiens L. mosquitoes. Med. Parazitol. Parazit. Bolezni, 39(6): 694-698.

Conidia of Entomophthora sp. were used to experimentally infect Culex pipiens. Insects
dying of entomophthorosis were capable of infecting healthy mosquitos for 6-7 days from
onset of conidia elimination. Adults were found to be most susceptible with females
dying more frequently (64.6-100%) than males (33.3-66.6%). Pupae (63.0-88.4%) and
fourth instar larvae (24.6%) were also susceptible; however, younger instars could not
be infected. From the artificially infected mosquitos, all stages of the fungus were
obtained: hyphal bodies, conidia, and dormant spores.

Gol'berg, A. M. (1973). Experimental infestation of mosquitoes of the family Culicidae with
Entomophthora. III. Use of fungal cultures of the Entomophthoraceae family. Med. Parazitol.
Parazit. Bolezni, 42(5): 616-618.
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Culex pipiens molestus was experimentally exposed to cultures of Entomophthora sp.,
E. culis, and E. destruens. These cultures caused less than 10% adult mortality and
did not adversely affect larval development, even though a previous study (Gol'berg,
1970b) established that Entomophthora sp. conidia from cadavers were infective.

Hamlyn-Harris, R. (1932). Some further observations on Chara fragilis in relation to mos-
quito breeding in Queensland. Ann trop. Med. Parasit., 26: 519-524. (Rev. appl. Ent. B,
21: 52.)

Hasan, S. & Vago, C. (1972). The pathogenicity of Fusarium oxysporum to mosquito larvae.
J. Invertebr. Pathol., 20: 268-271.

Aedes detritus larvae naturally infected with F. oxysporum were collected from marshy
areas in southern France. In the laboratory, A. detritus and Culex pipiens pipiens
larvae were infected by conidia obtained from cultures and diseased bodies. More than
80% died, and injured or young larvae were the most susceptible. Spores germinated in
the intestinal lumen and the mycelium invaded all tissues.

Hati, A. K. & Ghosh, S. M. (1965). Aspergillus parasiticus infection in adult mosquitoes.
Bull. Calcutta Sch. Trop. Med., 13(1): 18-19.

Growth of a fungus was noticed from thorax to abdomen of 3 species of adult mosquitos
(Culex gelidus, C. fatigans, and Anopheles subpictus) collected near Calcutta. From
cultures, the fungus was identified and subcultures were used to infect C. fatigans.
The symptoms produced were similar to those of the naturally infected mosquitos.

Howard, L. 0. et al. (1912). The mosquitoes of North and Central America and the West Indies.
Washington, Carnegie Inst., 1: 156-179.

Il'chenko, L. Ya. (1968). The infection of the mosquito Culex pipiens L. with the parasitic
fungus Entomophthora conglomerata Sorok in the vicinity of Novocherkassk. Med. Parazitol.
Parazit. Bolezni, 37: 613-615. (In Russian, Eng. sum.)

Adults and pupa C. pipiens were found infected with E. conglomerata from June to end of
September in filtration fields, and other places with standing water. Although 15.6% of
the females attacking near a reservoir were infected, no infected specimens were found
in a village 700-8000 m away.

Jettmar, H. M. von. (1947). Mikrobien als Feinde von StechmUckenlarven. Acta trop. (Basel),
4: 193-209.

Kuno, G. (1973). Biological notes of Amoebidium parasiticum found in Puerto Rico.
J. Invertebr. Pathol., 21: 1-8.

Under optimum rearing conditions, A. parasiticum does not cause mortality of Aedes
aegypti larvae. However if starved, the mortality rate of infected larvae was sig-
nificantly greater than the controls.

Kupriyanova, E. S. (1966a). Entomophthora fungus parasitizing mosquitoes of the Culex
pipiens L. complex. Zool. Zhur., 45(5): 675-678. (Russian, Eng. sum.)

C. pipiens, breeding in filter beds of a sewage disposal system near Moscow, were found
to be infected by E. conglomerata. The fungus infects mosquitos in adult stage or at
the moment of eclosion from pupae. Healthy adults may become infected when they visit
water bodies for oviposition.
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Kupriyanova, E. S. (1966b). Parasitization of mosquitoes of the Culex pipiens L. complex by
fungi of the order Entomophthorales. Unpublished World Health Organization document WHO/EBL/
66.57, 10 pp.

An epizootic caused by Entomophthora conglomerata was found in a population of C. pipiens
along the edges of sewage filter beds near Moscow. About 40% of the recently emerged
adults were infected. Infections were not observed beyond the imnediate vicinity of the
larval habitat.

Laird, M. (1959b). Parasites of Singapore mosquitoes, with particular reference to the
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